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Japanese Patent Laid-Open No. 2001-168482 (published on 
June 22, 2001) 

Japanese Patent Laid-Open No, 2001-168482 discloses 
a ceramic circuit board wherein a metal circuit plate is 
bonded to a ceramic substrate via a brazing filler metal 
which is an Al-Si brazing filler metal and which contains 
7 wt% or less of Si. Japanese Laid-Open No. 2001-168482 
also discloses a method for arranging an aluminum plate 
on a" ceramic substrate via an Al-Si brazing filler metal 
to heat them in vacuo to bond the aluminum plate to the 
ceramic substrate via the brazing filler metal, and a method 
for bonding an Al-Si alloy plate containing 50 wt% or less 
of Si directly to a silicon nitride (Si 3 N 4 ) substrate. 

Japanese Patent Laid-Open No . 52-37914 (published on March 
24, 1977) 

Japanese Patent Laid-Open No. 52-37914 discloses 
a method for bonding a metal to a substrate, the method 
comprising the steps of : selecting a substrate from ceramic 
and metal substrates; selecting a metal capable of being 
bonded directly to the substrate; preparing a binder 
capable of reacting with the metal to produce an eutectic 
alloy, most of which consists of the metal and which has 
a lower 'eutectic point than the melting point of the metal, 
the binder being suitable for the substrate; arranging 
the metal on the substrate; causing the metal to contact 
a solid state supply source for the binder, to expose the 
interface between the metal and the substrate to the solid 
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state supply source, and simultaneously, heat ing the metal 
and substrate in an inert atmosphere at a temperature 
between the eutectic point and the melting point for at 
least a few seconds sufficient for producing a molten 
material between the metal and the substrate, the exposing 
and heating steps being carried out so that at least the 
molten material finally becomes a hypo-eutectic; and 
cooling the molten material to bond the metal directly 
to the substrate. That is, Japanese Patent Laid-Open No. 
52-37914 discloses a so-called eutectic bonding method 
for heating an Si containing aluminum plate and a ceramic 
substrate in an inert atmosphere at a temperature between 
their eutectic point and the melting point of aluminum 
to produce an Al-Si eutectic melt between the Si containing 
aluminum plate and the ceramic plate to bond the Si 
containing aluminum plate directly to the ceramic 
substrate without the need of any intermediate materials 
such as a brazing filler metal. 
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5d**J«M 1 -S i 3RS3**fr&J«t>, 3?Wc^r 

im&m 2 ] is^ia i mm<o^^ ^ y ^xnjBSSfc: 
n £ c £ at ^ *r s -b =? \ y z x (Hissafc 

fMB&JBiaB«#7;l/5~^A (A 1) tgScfc 

[WjRJH 4 ] ffgvfcjg 3 fgig£<7)-b^ 3 y *X@B*Kfc: 
£>(^T> huI37;1/^^^A^^A 1 - S i-^T*^ 

<_ ir^wafc-ra-fe^s -y ^xihjisb^o 

[St^JS 5] fS^Jg i iBigto-b^ 3 >y *X0BSI5fc: 
fct^T, WfB&M[HBffi<Dt?— 7 kg/cmK 
_bT*& 3 £ k -b^ 3 >y £ X [USSifc 

[«3<rif6] t^s? *xs«fc&jBiijB«i:*5? 20 

U m*ft L L ft -b 9 3 y * x lalBfitKlc fe t, > T> 

Wfr Brit D , 3 ? fcWllc-g^S n57;l/*y ±8i:&K7C 
Sft*fcfri j eofl:-&«eDaA^ 1 2 w t %&rFT*2b%>£ 

B» ^ 7 ] * 9 5 «v * X S*tc £jg @BS « L 

k:— ttfc#j«Sfi:fcA I*^#fc1-*53»*>&&S it? 

C©tt^Jifc— WcjftjMftu JiIB^a^i: 
^JREBSfc^AfbSB&i-raBlWBi:, coflSgt/f 
*^LTKE**n**«lilB«fc*l»*«C4:*«r«£ 
•S-«-fe^^y*XBIBB«o 
[fltXiH 8 ] m«qf 7 §BtfiS<7)-b^ 3 >y *X0»SSIl 

x h $ ft t * &m fsfr 5 a s c t * w « fc 
■r«-fe9 5y*xiiiBa«o 

9 ] IS5RIS 7 IBffigCD-b^ 3 *y * XHJBStEfc: 

Wat-rs-b^5-y^XlHlBS«o 
[ffi*4f 1 0] »#3l8E*te>fe95 y ^X0BStg 

St^^I^N i , S nftcfcOF I nfiD^-fn^^it 

[ffiMtH 11] -b^ 3 -y *X««k:&gi!iiB«*S^ 
LTj***9 3*y*Xl3BS«fc::fc^T. Sfb7;l/3~ 

l i/j^'4^t7^7 ; 7Xlfit C<D-b*7 3 -y ^Xl 
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Ji»^LT^*n«A«HB«i:*«*Sci:*W« 
t*r^>-b^ ^ >y ^XlUBStSo 

[tragi 1 2 ] isjrii 1 1 tsm<o^ ^ y ^xhibs 

1 0/imJM±^feSCfc*#«fc-rs-fe^3y*X|HlB 

13] 3 y *xas»c^jiiEiB«*»-a' 

LT^^t7^7^X[HiIi^^^T, SulB-b^^^y 
^XSI«igW5 OW/m - K£t±T*SSft^ 

B«fr&J*!K ±Ea{b§HR«Kk7;l/5^*AiaB« 

C tttmmttZ^^ «y ^X0S§afc 
C»*^ 1 4 ] M-Rig l 3 IBfcO-b^ 3 -y ^XIUBB 

Ow t %«TT* &££ ZttftW ^ -b ^ 3 *y ^ X [UB 

SIo 

css?j<ii 1 5 ] m$<m 1 3 sft a 1 4 mm<o^ ^ v 
*AraB«waft^a«*^LTWi«tift*jBHB 

[»*«1 6] m^mi , 6, 7, 11, 13(0^ 

ieiB«tt^Hawrtflite»rtw**-ra c fc*»»fcTr 

*-b9a-y*XIfflBWEo 

1 7 ] gff^II 1 , 6 , 7 , 11, 1 3 <D^-t 

PBS*** tufB-b^ 3 -y ^X»Ri:oS^&BoS*HIEIO 

1 8 ] 1 , 6 , 7, 11, 13©^f 

n tc IB® co ^b 5 5 -y ^ X EBS*^ fcV^T, WfB^S 
BBlRtt, tufB-b^ 3 y 2 Xg&t<D»£lR<DBttm<D 

^awa»*frr« c k^#nk-ra-b^ ^ -y ^x®b 

[0 0 0 1] 

tc^o, ffkiafiaijRWEaifo-t^sv^xBSkT 

G^ttfe ± CWSfcft*^ b ft -b 9 5 -y * X Ih1B««Jc 
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[0 0 0 2] 

gPp a p^^i£<3gffl^tlTl^o £ft> ¥SSft*?*fi!)« 

fta&<D®Kfc LT^^titi^o 
[0 0 0 3] -b^5^*xa«jctt % cnST, ittRfti 

&te*iW3MstfS i k:ifi(Hir*afl:7;i/3 — r>A (A 1 
[00 0 4] -rat^ ^fi^a^^M/^^p^o 

&S<t7/l/^~»>A (A 1 N) «MS*«*'5 5-y^xa 
tS 4: L , S ft » , 7 0 w/m K 9 X© Wtfi(S»** # 
-r^SSffc^l^* CS is NO *^f**-te^5«/*x« 

«t Lft-b-^Sy *X|lIliSS|R^i2;<ffifflsnTl^5o 
[0 0 0 5] tCZtf. S<fc7;i/5 — *AS«tt±ai, 

ft ct a awtt«wrasm nwn^^ntMF^ffi^' 

L ft 9 , £ ft £ ^ ^ f* ft D * ftft IS fc: 0 v >J im> 

[0 0 0 6] COftft, «^ftJ3»|Jfl!Hr^3«y*X 

fB£* (S i 3 NO «Bftfr6ft«-fe?5y*XSfi 

SclfcJCcfc^T, MWiSOw/m- Ktt±G>!»e«W 
[0 0 0 7] Sffctt^jR (S i 3 NO SBB»*-fe^5 

[0008] tf, Ag-Cu-Ti^a^Hty 
^SR (Si 3 NO S«Lbcx*l>— >HlBiJU CcDEP 
«iaS±te:Cu3^&a*&JB0BS*E«U 8 5 0°C§ 
0*B«T4nJ»#ifflU -te9 3 *x»K4:&JKIlllBrtE4: 



(3) #12 0 0 1 - 1 6 8 4 8 2 

[0 0 0 9] c co J: 9 ^ b Tf# *>nft -te^ ^ «y ^ X0&S 

COT i NtCfctJ^H^flg^Sftfe. feSSBSECOlS; 
[0 0 10] 

^ft^a-rt/flMc-fe^ 3 ? ^X(HSSSffi#3SJB bft 
-te^S-y ^XmSSa^cSILl^ftW^^ 

•5 o c oy^h t^ytnm&Lit&m naa >r * ^ # 

6^08c«-fc«^ &S0SS«3bH?^^y £Xg«fr& 
MfctftTLSlv »-&Bue^A*fttt|»ffitt5Ffi*lB 

[0 0 11] £CZT\ ±»UHr?5-y ^XSt6(C^ 

[0012] l^u laLft^-h^yyx^ty 
>r y xa-e^Wfftf »c ± d »s-r stPjnKjt fc» u x u 

[0013] ^ft3fi^, w^awo/jxaftttSBtejiA, 
30 -Mso, *nfc#ortaiss*6^sx^--x<D— 

TT^ftfe, *»X^— XOtt/J>lc:ttHjSltfa6« 0 
[0 0 1 4] #58HJ§fcU C(0<fc-5aiBlH*«pst-r§ft» 

^t£^fR]±^^±ft^7 3 >y *XEIBS«*f#a Ct^g 
[00 1 5] ^ft N *»Woflfi©BB9tt, -t^^-y^x 

*SBi-e**Ott«rt6. &JRQBfi«MlilBfi2:Oft« 
^ ^ * X [n]l^Stg^?S«'r S C t £ 

[0016] r/c, *KM©ffiioBWtt, «Sfgtc«-rs 

»»M ^ ;PteJtr * ^ft^*a«o ^ 9 -y ^ 
50 *5 <: twair^t^s -y *xisi!Sg«*ffi0W-sc tfc: 
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[0 0 17] 

CO 0 l 8] Spf^Mt^ A 1 %±j$ft£'?%?>o 

■7 = ^ £XS«:te«fca?A 1 NlijgSffi^S^rsfca^o 
[0 0 1 9] A 1 *^#fc-ra5 5***fl>LT 

^&{tu a i ©-fe^sy^xas^oinnttWBKa 

n , InS E <?X /SltPPS lb, Tib, I I I b , I 

v b sio^a <iti aao7c*fr s a & ^ms^ps 

WBSflAtSCfcT, C^HMWtfC u £ A 1 i:<D^ 

[0 0 2 0] Sfc^ PHWBfcLTffiflJLfc 1 Vb /JOTS 
ik 5?t}T^AHt 0^nfe*ttiS*W2 0MP 

[002 1] #BB8W!«\ cn^coaiM^s^^r^ 
^XEifSSSttx *^3-y*XS«fc&KllHeMK 

[0 0 2 2] ±E-b9 5^^XH»aSte43^ 

fci^SU^o *5^lulB&JBlHlBS^7^l/3— 40 
(AD «*ft«7;l/5-r>A-&^«^**cii:^»s 
Ll\ 8uI27;l/3-*A-&&tf A 1-S i^T* 

ffim&7 k g/cmHi?85<:i:W$U\ 
[0 0 2 3] S/c, Al-S i^W0^A1^7;l/ 

[0 0 2 4] *JHOffi2 0SSW»c«S-b^5y^XEIB 50 
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[0 0 2 5] Sfc. ±IB»2flDaMfcffi*-te5 5-y*X 
©KSWcfe^T, ftjiEN3]RAti\ OjimJStT 
CD^«'*»**-#tf^«^-X h RtcimZ 1 0 /i mJ&Lb 

Ni, Sn&Jctfl nCD^i?ftfr<D&m~e$>%Ct&& 

[0 0 2 6] *«JB3 05693te:«a-b^3 y^iBi 
«fcj\ -fe^5y^X3itRk:ft«|ilBS*ffr&UT«*-b 
^xia!SBfik:*v^T. ^ibT^-^A, mt 

3-tr^3*y^xetg^ C0*v5y£XS«k:— f*fc 
[0 0 2 7] Sfc, ±a5W3©«WJC««-b95-y*X 

[0028] $fcffie©ffl©Bw*a/a*r*fc«K *sh 

S*»-&bTa*-fe9 3y*X|5|Ba«fcfe^T, MI3 
•tr^ 3 *y *X»««4J»ewS« 5 0 W/m • KKlT'fe 
(S i 3 NO S«fr tuS2^S 

&<K»S^*nTi^«<:i:*w«i:-r*-fe7 5y £x 
Tfcfc, 7;I/3-^I> (A 1) flO#f*Sfc«-fr^*ji[ffl-r 

[0029] ^mmAv^mic&ti^ &mms&u%7 

sictt^r, my- -y * wtoo s n ^ t * i ^ 
TS{fca*B*Efc5s^-r* ^y *<Dawja»**>ciijc 

[o o 3 o] t^t>^ ssM#«ottWk:«tntf, n (c 
u) a— ^sssifflrt, w*tfot-i oo°cosBHrt 
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^or«»«@L§< x «AB0t-l 0 o°co 

a»l«tt«S^^ 0 LfttfoT. Mffc££|g 
7 ;l/ ^ ~ A m»«*» b ft -fe 9 ^ y * X [hISS 

« S # XJB L . ^{ti£*S « tc J»iJ- ^ ;Wci A S iC 
[0 0 3 2] W-b0ffl**6 % &«EIB«*7;b5-* 

[0 0 3 3] *«»4 0»W^«*'fe'5 5-y^Xig»B 
fc, 5 0 w/ m • KJW±TS6 

[0034] sft, »4oaswfctev^ttSfba*Bt5 

lta»-&snr^^Sc:i:^W«T*t), 7;l^ - ^A[eJ 
S i ^tfL/c: A 1 - S i -&AlE*ffiffl-r* 

«fct)«tiftaf'&?ft*ft<»6nso mi^ft 

1 ^&«fc:BSg«.«c:fcfc:j;9> A 1 — s i-a^ffilc 
CO 0 3 5] C<Q±dlc#3gWte3B 1 &^Lgl4cD?Pj? 

a, a i ©KWTtt 7 w t %ttT-p*5 c t » i$ l 

[0 0 3 6] mi <D&m<Di&Bfo35^T A 1 Z5tttp<D 
SiIff7wt%SatTLS5t, m*.tf&JKSffiME 
^Cufif$5i^ c uffii: A 1 SStttfjfflMB-frL 

i c u tTflta**jBHft-fr»ft^flcsnTx s^-a 

[0 0 3 7] *-*Uc»U S2:fcJ:tfai3<£§R^<D^ 
t*tt, A l &5&Mt&mmi&1Rtv>&&ttfcto±'t& 
HlW*&»T^*cfc>!peu A l S^fcW^s ifi^ 
5 0wt%«TSTgSftDLTt)WW4a^ o £ft, £jg 



(5) WW 2 0 0 1 - 1 6 8 4 8 2 

LTS ru 1 nftif©JH«B«a lb, lib. III 
b, I V b«<0^a< fcfc lfflfl!>S**E^S<:i:teJ; 

[0 0 3 8] RI«k:»4<055WO«JB^fc^T 3 6 A 1 - 
S iEIfS«*lB»Sf^LTlr^*2:fc^&, ]W5fc»frJft* 

«BBSfc©^{t*#«-r*aw^a^^ftft, sift 

«5 0w t %«TST*iBfflRr*gt?*«o 5 0wt%^g 
*rs i >&i3sftrr5 4:. S i aw&T*)ei&{fcLTL$^ 

^4^0^0ffitcfe^T«. A 1 5«5#Sft«A 10 
BSS^cfcttS S i #Wfite 5 0 w t %KT^ L < 1* 
1 5 w t ^WTfcttSo 

[0 0 3 9] ft*. »lft^L*4<D««8<D«JB*c:fc^ 
TSi^t»m<^^0. 0 1 w t %K±T^S 
CitfffSU^o S i^mmtfO. 0 1 w t 

*t»lraoa!r«^f»6tifti^6-ea6So £ft. Kll© 

d*iSf«ft»lcttSl^itfO. 05wt%«J: 

20 [0 0 4 0] Lft^oT, A 1 £3#£fctt&l(iaBtii 

0 . 0 1 w t %JM± 7 w t ffi 2 

fcl^TfctO. 0 1wt%K±5 0wt%HT, S3 
WWBfllfcfc^TfcfcO. 0 1 w t %JK±5 0 w t 96 W 
T, S4O?gl!B£:fe^Tt±0. 01wt%Kl50wt 
%WT. S 6 fc»* L < ttSi 1 ©*WOJBJ|gJcJ5V>T 
0 . 0 5 w t %£t± 1 w t %WT, 31 2 ©«WOJga8»«: 

e^t o , o 5 w t %et± 1 5 w t %jbtf\ k 3 <Dmn 

<DffimiC*>^T 0 . 0 5 w t %fiU: 1 5 w t. %KT, W, 
30 4 CDfgW^^tC&^T 0 . 0 5 w t %SH± 1 5 w t % 

WTtaSo ^ftx »i©»wo}gj|iJc*(r>T7;i/*y 

±JH&K S ft tt ^ Offc^* JKhrt- * *i ^ T fe^ 
0. 0 1 w t %«± l 2 w t %fitT<3!)KBH^»SLl\ 
[0 0 4 1] ^ft, ^7^7^xl«i:lT{iifti 

957 *X^iBfflRr*7?*S^ Sft^*S«*«l^ft 
#&«»l*l^L»4«)^(0»fi8fcfeV^T, A 15-5 
WO S i 7 w t %tXTs ^ Stcti 2 w t %l:XTt 

[0 0 4 2] Sft, *»Wk:««-b^5'ydr>;igBS»l6 
Jcfei^Ttt, r >^< i:t)2tS:t(±<D7;i/^-r>z>iHi8S« 

[0043] ccoidaw^fcctntf, aiOT*3ffiKN 

50 0/hfflft«JHH»c»^t?*So fufElcO 
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[0 0 4 4] B6M\ *56RSO-fe^5y ^XHB5B«0 
[0 0 4 5] #8?BO-fe7 5 7 ^XlsJSgffiKl fiflj 
^A«3*Jg^LfcfecOT**So C<Qfc*7;l/ = -*>i> 

»3btt5iii:icio, HJS^te*tfffiffl«Fte*9 3 io 

[0 0 4 6] fiHI^tf. T^^-^Afi^^^^'y ^/Xffi 

7;ba^ l >A«cDf^^l5(?3iiffi^^J: 5 P£iR 
[00 4 7] 7;^-^ASt^7^7^XfiO) 

[0 0 4 8] bOJgtttLTtt, M3.fcfEl7fc: 

^"Tcfc^k:, 7;l/3-^Affi<9^^y*x;fii:»-&l, 

[0 0 4 9]»M(B3btt, -fe7^7*xi«i:7;b = 

<fc 9 5 y * X«fc 5 y * t>m&-t2> 

[0 0 5 0] CC0cfca^W^SP3 b©Jgi58WBfflfcbT 

««ffl<0»**T4:-r*fc. W&0. 3mmJM±l. 0 
mmttTs Tfci7;l/3— ^Affi^££SO/p£cD 1/6 

fcs 1. Omm«rjH*fcSB»k:jBjS!i*nftfe<Dtt. JK*I 
l/esfeiTefcSJ:, 7;l/5^*A«<D33i«*ffiT 



#Bf2 0 0 1 - l 6 8 4 8 2 
/0 

[005 1] sac, ^MOffiiO-fe^SydfXiHiBSS 
1 do— W*H8k:*-r 0 

[0 0 5 2] *«W©-fe9 5y*X|glBa« 1 dfciu Hf 
Slc^Jh^cfcSU:. tRI^.^SHI8SSi:L/T<D7;l/$ 
-^AS3^-b7^7^xS2i: coft^ffii: S»ffi«flD 

[0 0 5 3] ±aLft*»WO-b7 5*y*X®8SaSl 
d CD»^ U^Btti: Ltli, luB3tB»©?L6 *«WA«f 7 
;l/3^^AS3^n«Stg|5^»oTia^^^$tiT 

•5*. Rfl^Tfe^Tt), SfcHl Olcs^StiSAdft 

v^J;t)MLtU^L> £ffl*ffl^:fe7'VxJrax 

[0 0 5 4] co<fe5ft?Lo*#Si:UTa. I39fc:^ 

^, D#0. 3mmW±l. Ommttm^CtftW 

0. 3mmfiU:l. OmmttTWSCfc^fiFSL^o 
ftJB«©^fl||»aB3b>6?LS^8g(|l*Zi:L^: 
t^. Z&0. 3mm£(±TfeS(:t»U\ 
[0 0 5 5] TL^Ka^O. 3mm*iSTtt+^^lS*j 

titffc 0 . /h<* fc ?L£/jaxiT £ £ # fc: 7^ 3 ~ y 
©^JB«»^ &?L©j^JB»BBS T*<D$m ZtfQ. 3mm 
[0 0 5 6] ±»Lft«SO?Ll4H ll^il 2tc^£ 

S?L 6 a tt y 1/ Xinx^tc j; 0 tcffM f « c i: ^ 
*«fc«>. «itX»<OBiia*k:WS»T*««o ^^c, Mil 

[0057] cc-etm<D?L*imm : ti6 a 

[0 0 5 8] *58W©-b95y^XEIKS«t0ffi 

[0 0 5 9] *5SBao«b9 3-y*XiaiSa«l e^, 0 
1 4^c^^n^ J;^tc N 7;P3^9A«3 t-fe^^^^ 



(7) 

// 

zvftffl&smmtiz, mi 4 icsvr &m®m 

ttiS*aWcEHSnT(/^5Ci:<)W*Lt^ c 4) idle 
[0 0 6 0] Ml 514*^^7 5^ ^X[Hl£Sat5l 

coo6 i ] ^ffi^^fs^^*r^>^&-w^cD?F^, -r 

Z t LTl£, (IW*< 0 . 0 5 mrniU± 1 . 0 mm«T^ 

0. 3mmW^§C^f^L^ 0 
C0 0 6 2] iffiWtf 0 . 05 m m*S|cD«^tt, 20 
AS**JBft-r*ctA^*-r, i. 0min£jBX.3«d 

[0 0 6 3] Sfc, ^ffl«a»7 0KKBB^ttH 1 6 
^SrsT cfc-Sfc^ U?M7aT'feJ;^U H l 7 tc^ 

6 fcLL 5 / 6 ^ci: L l \> 

[0 0 6 4] a«H^T^5*^!>AS©«HBfflO*S 

0 , £ fc 7 ^ 5 - * A CD 5 / 6 * 
[ 0 0 6 5] 2 Sfc*^*? 5 y ^xiUKaSteffl 

[0 0 6 6] 

Co 0 6 7] Hiflfcftij 1 (g j : jHfiN o . 1 ~~MMK 
o. 15) 

*S6JM?jni. Sllc^tNo. l^t^LNo. l 5<D 

o. 9tt, AINlfi (i£i?k=17 0W/mK) 50 
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o. I5tt, S i 3 N4SI (k = 7 OW/mK) £r-fe 
[0 0 6 8] cnb©-b7^7^XSfiO» N Si 

a 1 ek^ies u *^^6 5 oxoaaTS'&u 

[0 0 6 9] Bltt, JJB#5»Wfc«S-te^3 v ^X 

^XlUKS«l^rrffillT*fet). B3ttHnc/Tt"b7 
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[0 12 3] 

»4] 







Sil ( wt% ) 


TCTT-*Hfo(D 
( kg/cm ) 


TCT7 L ^hiooo-y--«7juaa)tr— ;u5igE 

< kg/cm ) 




Alights 








20 


16.2 


15.5 


5 






10 


17.1 


16.6 


HJfetfl 6 






15 


180 


17.8 


^tfc#9 7 






0.J 


18.1 


17.8 


3fclM»J 8 






0.05 


17.3 


16.9 


£ffi0Q 9 






0.01 


16.8 


16.4 


fct&#J 4 






12.1 


5.8 


torn s 






10.3 


2.5 



co i 24] ±K«4te^j:^te, mm 



^jKW^P.fiV^'!, 1 0 0 0V-^^?V(DT C TSS8K 
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cfc«W»Bnfco JtR«OfeOtiTCTKIWfc 

[0 12 5] tmE*4fr&W5*pft<fc9fc:, A 1 

- S i £^fficQ S i -a 0 . 0 1 — 5 0 w t %, 

v & n * c i: t>A^-D ft* 

[0 l 2 6] c<7)<fc<5&c, ***fB«K«fcnfcf, ^10 

[0 12 7] 8 5ti, ^StSig^-fe^S-v^xlllKSffi 

[0 12 8] d^<tdft.SJ^O®^cfe. fufemt?)S£ 
fi*8**M#5ttfto ^bt, cco^^ti, IS/iP5&£: 

[0 12 9] VL±<D£ol^ *Jffl[«fc««W3y* 
i&* ft«IH»K*«iHllB15i:bfc»^Jc:J±Lx SS^-T^ 

[0 13 0] Sfc. TOfc^SlWBEX^-^flOli/Jvft 

[0131] mc^m\B\m^<Dmmmcmm^ tl at 
[0132] mmm 1 0 40 

WSO. 5mm, ftfi£ 9 9 %K±<07;l/5-') Al^ffl 

±0 1 inriiSTCO«E^ffS*0. 2 5mm£LT, [3 
1 8tc^*rj;-5JcWRlBI5 3 b*JBfiELfe 0 CO 

mcmmtg^ l r-tr^ ^ ^ * x ^saws^® l fto 
co 1 3 3] mmmi 1 

J¥S0. 5 mm, MS 9 9 %«±^7Vl/5:^2*««JB 
Mb, (Hi 9tc^-r«fc-5k:, x-yfy^c^DLO/zl/ 
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<D\B%tt±0. 5 mm, =&7LE>FEaPBfci\ 0. 5 mm. fro 
? LO«SI3*WH»aP * 0 0. 5 rn m £ ft Z> <t 5 »c U ft* 
C<£>7;b^ — ^A:&£:J¥£ 0. 7 mmOfiffc/^l/S:^ 

/Co 

[0 13 4] gagjg 1 2 
J¥20. 5mm, *Cft9 9%£(±©7;H-'>AtS^ffi 
IU 12 OtC^-TcfcdtC, x-yf-vyjci 0C6D7;!/ 

%£Zl£Q. 2 5mm, «CDW4. 0. 0 5mm, 
OJiWtf^jSaWPJ; 0 0. 5 mmfcftS * 3 fc: Lfc 0 C 

[0 13 5] i±$$fflJ 6 
JP20. 5mm, Wfl[9 9%JW±flDT;l/S — 

ftfr^fz 0 lO7;^-*)AS^0. 7mm<0Sft 
T ^ 5 ~ "> ASK LTt7^7^X0M 

[0 13 6] ±C©±9teLTff«Lfc*«Wl 0-1 

(T C T : 2 3 3 K x 3 0 ^->R T x l 0 
^3 9 8KX305HRTX 1 0 ^ 1 tllst? 

[0 1 3 7] **SSPJ4:Jt««6COJe**H 18, 19 

[0 1 3 8] #H^6W6frft«t:5li:, r^^-^Affi 
©^ja«»rtWte«f«»3 b. 7L6 aSfct±»7*»tj- 

ft fe ott , ^fntnjii»c^t Lftjs**ffifti l , 

[0 1.3 9] cnicMLT, Tyl/^x^AfitcfRftAPX 

[0 14 0] ±E*««o-fe95-y*XHlK*tRfc € |:n 

i-^fti6, »»1t>f^;l/*^4p«nft»&«t«:, 
Kffiic^ D « »J6**HBJ6**»*S #« c fc «fc o 

[0 14 1] 

o x j: n tf s iff t ^ w ^> k 1 1 

[0 14 2] #&c, ir9 5y*X»«*aftal}|{»«i: 
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■t % C t ic X 0 , 7-v*zls7>J iST^SHH't fc «fc '9 
tt, &MiaB«$MiaEME£Lfc»&-k:J±U JRlf-f* 

/wwio jnfc m m m{m.mmm\cw^t « * 9 * © 

t0 14 3] Sft, «38t«-r*^BiX^-XCD*B'Wt 

y * x m&xsi%9BW s c t s 0 

[0M<Df§P£&!a0£] 

[13 2] HKc^-r-t^^-y^XISISSffi 
[03] Hi 57^ X(sISgS1 

CH 4 ] ^fPjytc^ -b75 7^ XHS&fi$£cQft!ltD*fi£ 

[09] 08CO— ^Jgrffi^L^^FMSo 

[0 1 0] KcDmtt%mmtLtcM&<D~M*7r;-f¥-ffi 
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[011] &®mi<DnmmmmK.iL*nvritm& 

[012] ?L©»*^ri*ofl5«©flsoffr*^-rffaB, 
[013] ii^M')mitLfcm^<D-m^irmmm 0 

[014] &JHlll&t6©Wa»aBflffltK^jSffi&i»*Sa 

[0 1 5] 0 1 4 CD— gP^ffi^bfc^PSHo 
[0 1 G] »«D»f®BttO— «**-rifffiHo 

/o [017] «<oteTffi^cofficofi«j^^-rBfa0o 

[0 18] it^-r^;bM^MSO^ffiMl OOiS* 
^^a-T0c. 

[019] ftmv^t)\<Mmmffi.fc<D'$m.m\ \ <o^±i 

[0 2 0] ^^-r^;l/E?^fiS^CD**Ml 2 

1. la, lb, lc, Id, le -fe-7 5 -y ^XOSS 
SMK 

20 2 -fe^S-y ^XStg (A 1 NSfi, Si3N<Ife 
A 1 2 O 3 SS) 

3, 4, 5 £/g[s|gS« (A 1 0SS1K, 
3 a &MsffiH&OttMNfcffi 

3 b ^jsmesso^fls 

6 ?L 

6 a #HS?L 

6 b MffifL 

7 ffi 

7 a U 
30 7 b V?5KW 



[0 1] 



[02] 



[03] 



— 2 



-3 




_ 2 
-4 



04] 



[0 6] 



If 



4 :&m&mis. (Bn'*-» 



(16) 



WW 2 0 0 1 - 1 6 8 4 8 2 



[B5] 




3,4. 5:&lg|a|£ft45(AI[i]2&ffi) 



oooo 
o o 
o o 



o o 
o o 
oooo 



[08] 

Id 



ooooooooo 
o 
o 

o 
o 



ooooooooc 



— 2 

— 3 
-6 



[09] 

. D . L 





-1— — ■ 




3 


o 


a o a 


o 





1c. 1d:t7S7«Elft&ifi 

3:&JKiB]&tg<AIIS]%t£) 
3a:*/lSg|5 
3b:S^)giJ 

6:?L 



CH 1 3] 




m i o] 



[Hi l] 



[01 2] 




3:&J£[i]%*5(Al[a]%*£) 
6 ■ ?L 



[114] 



1e 



CD CD CD 




□ 0 




0 0 




D D 




a a 




CD CD CD 





CD CD CD CD CD CD CD 

a □ 

D n 
n □ 

CD CH CD CD C3 CD C3- : 



[015] 



L 

TT 



_1 



Q tZI 

D 



4-7 



[0 1 6] 




[13 1 7] 




7b:i3S&CHfcff$#) 



3:^/£[s]&t6 
5b:»i£fL 
7:j£ 



[118] 





3b:P3l3SH 
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(17) 



#f ff l2 0 0 1 - 1 6 8 4 8 2 




F^r-A(##) 4E351 AA07 AA08 BB01 BB24 BB30 
BB38 CC18 DD10 DD11 DD21 
GG01 

5E338 AA02 AA03 AA18 BB75 CC01 
CD01 CD11 EE28 

5E343 AA02 AA24 BB08 BB15 BB28 
BB67 CC01 CC07 DD51 EE21 
GG01 

5E346 AA02 AA22 BB01 CC17 CC19 
CC34 EE43 GG28 HH11 
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